The dopamine and serotonin systems during aging in human and rodent brain. A brief review.
During nonpathological aging, quantitative changes occur in the pre- and post-synaptic elements of both the dopamine and serotonin systems. The level of dopamine in the human striatum declines up to 50% with age, while smaller and more variable changes are found in rodent brain (0-30%). Postsynaptically, the density of D-2 dopamine receptors also declines by 25-50% in both human and rodent striata. Conversely, D-1 receptors have been reported to increase with age in human, and to remain stable in rodent brain. In the serotonin system, the concentration of serotonin remains stable during nonpathological aging in both rodents and humans. The density of S-2 serotonin receptors declines 20-50% with age in human frontal cortex and hippocampus, and by 30% in mouse cortex. The density of S-1 serotonin receptors is unchanged throughout the mouse lifespan, but declines by 30-50% in human frontal cortex. In rodents, the up-regulation of D-2 receptors in response to antagonist (neuroleptic) treatment is impaired in old animals. Conversely, the down-regulation of D-2 receptors in response to chronic agonist (bromocriptine) treatment is equivalent at all ages. Similarly, the down-regulation of S-2 receptors to antidepressant (amitriptyline) treatment in mice is constant over the lifespan. Attempts to up-regulate serotonin receptors with antagonists have, thus far, been unsuccessful.